b # m m it ff 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

S. m f f v t B 2003^ 7J329B 

Date of Application: 

f • # m I #E 2003-281450 

Application Number: 

[ST. io/C] : [J P 2 0 0 3 - 2 8 1 4 5 0 ] 



& m a 

Applicant(s): 




{±JfI#^- ttl!E# 2003-3084753 



?SI 2003-281450 



l/E 



mtmrn 

[ttfcBB] 

[ft*] 

[«»U#^-] 
[ft*Xti*ffc] 
[ftSA] 

[«»U#-^] 

[ft*30i*#] 

[IffiU:ltIA] 

[»J#-s§-] 

[#a±] 

[ft*xt±*#j 

[*»#-^] 

[#3±] 
[ft£Xt±£&] 

[«fg#-^] 

[%#*] 
[%#*] 
it?#*] 



546801JP01 
¥j£l5*f 7^29 0 
H01L 31/10 

m^4a5^ftfflEAOI*I-TB2#3-^ HfgS«tt:£#ttl*J 

000006013 

100082175 

see 3= 

03-5379-3088 
100066991 

mm «- 

03-5379-3088 
100106150 

03-5379-3088 

049397 
21.000H 

#B^lf*<7)|aH 1 
WW 1 
EiM 1 

mmm i 



f±lll# 2003-3084753 



#fl 2003-281450 ^- v : 1/E 

ks, & xvm2 <Dmmi<zmmztifz%2mmm<7)m2 ? ? ? Fmiim&mmztitzjtm 

wO^II^^2 (A2>A1) . _UK*1, |2^77Kl#MISI^aH 

Tt^'-r K«o**-fl-oau*fefi a gj&* % a a< a g< a \ *m&-tz> tti>iz^ 
mi, &2(r>itif4 vmom&^it^nir&±mAi<vmmmffio^w,&iEfrhpjz 

%£t>2>MfelzftfoLtzm 1 > i2<7)W K«tf>J**£ d 1 , 
ife4StK*tJ£Lt*l, S2W^ K«<Z>J?*£ d2t Lfci:#fc, 
0. 75d Udg^l. 25d2 

[*##2J 

0 . 3 ^ d 0 . 5 ^ m 

[»M3] 

£2 ? v v Vm* I n PtMLfOMtSA a£ A a- 0. 92/,mtL, A 
1= 1 . 3 ;«mi: Lt, m 1 > B2<DJt1f4 K8^tftoaMgAg«:5Eft5 fcfctt: 
A 2=1. 5 5//mtLt, $1, »2©W KI©Jf*dg^, dl=0. 4 ^ m. 
d2=0. e^mhi-^O. 3^m^dg^0. 7 5 m fciR £ <h Lfcifl* 
# 1 i fctt 2 IBtto^ilfcl&SStM&as^o 
[l»*5U ] 

mi, m <0%if4 K«*» I n G a A s P ^^*#*tfl--CfllJjc £ *tfc - t £#® i" 4 
ISM l^v^L3 *>v>1* 1 ^KiSfcOig&f&lIgft^o 

» 1 , *2©WKii»Al I n G a A s PMtM^tM^iifcii: 
1"£ISM 1 & v>L3 0i/'W 1 ^JCfB«c^»^M«^T-o 
[ISM 6] 

f& 1 , m 2 <OJb1f4 K«**G a I n N A s $*ifcit«:«Fiit4 
ISM 1 iv>L3 OV»f^ 1 ^^IBmo^^SSTt^o 
[WM 7 ] 
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[0 0 0 1 ] 

s^ 1 ?- k m -t z> t> <o -e * & o 

[0 0 0 2] 

jMiBMWM.<7)MW&)%:t%'})\\ CffoT, it'll WfA o^^Htrt*® ^nt|ti>4^ 

^'WRfij&U. 5 5/<mT^5 1. 5 5j«ra^if^^o 
[0 0 0 31 

i . 55^ m^<Dit^itteity r a sm&tf'hz < &mmMiB&<nm^itt Ltti $ 
i . 3 mwo«-^jtttjt7 r w /<a^»±^:# ^afefi^a^fc < > matins 

^^^a^^^<7)^^^LT«$tL^-^S^O^KS##^7 * h ;j-- 
K7& ^ ^£Jfl$*^-Cv>fco 
[ 0 0 0 4 1 

-" -C, Ifcpfti* "P-" "C\ *fc*tt*#fleS: "i X*m*S.-tZo ) ±fc n - 
I n G a A s PJtffJ K« K^f> y : 1 . 3 m) , InGaAs ^fciRJKJB 

, p - I n G a A s P±if4 KS K^> y : 1 . 3 M m) „ p-InPl^ 

[ 0 0 0 51 

ztz, ti&<D£;%amtLx, yt7rjsmm^£ <mmzti& i. 3^m^^i. 5^ 

^<Oit £ %3t1r h tz *b \z z <D W&ffiW. \z ttt& L / * V K * y -fo>/b £ & *m £ «JR/f 
fcffiv*, n-InPilii:, n-InAlGaAsitlin-InGaAsPO^K 
m, n-I nAl As07A7>yxt|fg, p - I n A 1 A s £ fcfct p - I n P 

mmm. p - 1 n g a a s oeaijR^jRe. p - 1 n g a a s <7)&mmitm.um, p s 

-<7)3»^S&^S i OxS&^fiS i v a >BI^So7t:^t^<7)^2»#:5:7tS^ : • 

^TJ^$tL-Cv^ mt$:ffi2 $mo 023 -mo 025 mm 0 

[0 0 0 61 

i tz, mo-sttom tu, tr 7 h jsukz> * & y h 7 - * k^jb 

t^SMftl. 5 ^ 1 0 Gb/s*IKIP I N- P D«t LT, InGaAl 
A s|(02ln TMykte^ir 2> J tlt\ K I n 0. 53 G a 0. 47A s V>fc i fc 

[f^on^i 

[0 0 0 71 
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» # is v> r f± , jfeilflr -> ;* -r A *m * *a««»0*JS & * & 4 v» „ 

[0 0 0 8] 

. WIPDH^) t?3b&^\ : ^-ftfiOff *C^. I/: W P D f O ^ t 

o 

iftJRJl * fefili" * n tc tIc £ ijfc JR L tl^lf * fl* it * 3f L T v> * „ 

10 0 0 9] 

mm Lxm$imfr'<zjtzffl c&frfr^mzzitztztbiz^ i^wi^stfti 

[0 0 10] 

-i vmoffi.j&$i&Zfc&fti$m<Dfe^om^itt<zjtLxjz& < SS^/ffc-f £ t - 
[0011] 

[0 0 12] 

mWfXm 1 ] #P^¥ 1 0 - 1 2 5 9 4 8 
[#f«ti§£2 ] 1 1 - 3 3 0 5 3 

[*#I^K 1] 150 i£.ffitlI^riii^lS^ 2 0 0 3$ (¥Jfi 15$) S 
^ fcSMMfc (2003.3 ##HH*^) 1 2 4 61 2 7 p-H-15, TS^ft 
1. 5//mfl OGb/sWiP I N - P D Off 14J 
[0 0 13] 

l WM £ Mik-t 2> tz tb <d $m ] 

[0014] 

iRfiWOf^ifeft* A 2 (A2>A1) , fill, i2^77 KIWMOMM^ AatL 
fgl, m2itif^ K«**» l ^«-S-jteK*tLTjS9§K&<& <fc 9 K> £ 1 , f& 2 

t^oi^pittfi^^; Aa< A g < a i£MJ£-r& 1 1 #1, m2<oit 
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&k ^2 <njtif4 Ym<ow-&* d i . mi, m2<oitif^ vm<Dm&<vmt^tt-rz> a 

d2t Lfzt m\, m2<D%Jf4 YmvW-fr&gWQ. 75d Udg^l. 2 5d2 

[0 0 15] 

}fci&i|3Uf OJ?^£ da£ L£<!: 0. 3^m^da^0. 5j«ra^i^t^J: 
[0 0 16] 

i $ <b & 1 , |2?77K|HnP t'MLf^Mfg A a£ A a= 0 . 9 2 
jumfcU Al=l. 3//mi:LT, ^2 Ki^fl-toaMI/ig^^ 

SttfeC, A 2=1. UK ^2 <Djfcjf4 YM<OW-& dg# ? * dl=0 

. 4^m, d2=0. 6/*m£1-&0. 3//m^dg^0. 7 5^m^|£t^J:9i:L/; 

[0 0 17] 

i $ <b Hi, H 2 <T>Jt1f4 K« & I n G a A s P ^¥*#*hft-C#J* L & 
[0 0 18] 

HI, m2<DitJf4 K«*A 1 InGaAsPMMStMU:^ 

[0 0 19] 

i $ il, m2<Djtif4 KltGa I n N A s ^*^#*t#"e«^ LfcdOT? 

[0 0 2 0] 

i $ <5> K> *&IMBiBK jteflftiRW <fc "9 SHi$©ftv>Mi: i 19 $ ft^teJgflT^Jf 
[0 0 2 1 ] 

2 *Lfc# 2 fliof 2^9-y KJf^JE^MS^TtjfciSafeK* fc. 

x&^tktc t{)i^if MiitJb^i 1 ©if mi iot«f^ a 1, m2 

<om^Jt$L J ^i<n*>kWL&* A2 ( A 2> A 1) > mi, m 2 ? 7 -y Kf<7)tllO«ig 
£ Aat Lfci: il, ^ 2 jt^'f 1 ©fl^jt^LTSiCftS J: 9 C, 

mi, m2jtJf-(b*m<Dtfw<7j®.m®LmAgi)\ Aa< kg<x\*m&irz>tti>K. mi 
, m2<Djtifj h*m<vmfr<omt^ni- z * i<Dmmm&<D^m&jEfrhn^fr&MM 
teHftsLtzm 1 ^ i2©w Kioif^^d k m, %2<nw( vmvwwmt 
c**-*-* x2<Dmmto&<v^mtf]Efrbn^t>&mfe^ftfcLtzm 1 , i2^w k 

Jf<7))?<^£ d2t L*r<h § tc % il, m2<Dit1f^ h*m <om frdgtfO . 7 5 d l sS dgs£ 
1. 2 5 d2£pj£-*-* iOMKiDil, fff2 0ftMgf^tf#«fiS 
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[0 0 2 2 J 
[0 0 2 3] 

nmomm 1 . 

m i £*3v»t\ ;©fi§i©p i n - p d i o (±Huffio^^^Mo$« 1 2 T^ep 

■C7P$fLfcfi-^jtl 4 *S»t*o 4 (±ff«SA 1^1 . 3^mt*5»10f 

fMitLTOl. 3 fx mSXtri('-WS[g A 2^1 . 5 5 ^ mf&S^ 2 ©itMS 

P I N-PD 1 0O±Mffl!IK{i, *H#ffloS*j|; 1 2*^LT0W*A$n*i 
1 6 5&*EK$^ :o|«R^tl 6^Ii:?&otpiil 8 t5 ? 
» 1 6 0Mffi«ffii3j:y f P I N-PD 1 0O±ffit:nS«2 0 7> ? Ef££ftT 

v»* 0 plSl 8*5 < tU f n*S2 0/0 ? @ei£$tL-Cv^SP5t^O±Mi±|fe|fM2 2 "Clfc 

[0 0 2 4 ] 

112 fill 1 O I I-I I BfffitcisttS^Kll^^^BftSEI, oj *) m-^ftiz&m 
i fcH3 lim 1 o I I I - I I I ffifM^istt^^r^MS^^T-^MEl. fMi-^- 

[ 0 0 2 5] 

12 K*3V>t\ ¥%&m®.(0^mW%Mt LTO^Ifelfl^OF e K-7I n P««2 4± 
tc x n-InGaAs<0n-3>^ni26 **B2tS; ZtiX^& 0 Z. (D n - xi v *r ? YM 
2 6 0±tc$^g|5 1 2 ^Ltff^ 1 4 frmAZti&mfci&JV 1 6?&*ElS:£*iTv*S 



a»^K>-f 16li, n-^y??Vm2 6Mfrb n-3>^H26 <7>^M±HEI£ 
$ titzgi 1 7 9 y KitLTWn-I Kg 2 8 , :On-^77 Kg 2 

8 <*><Pife*B£li±fcEflS:S*i;fc# 1 fttf-f Kg t LX<D n - I nGaAsPOn -%1f 4 
Kg 3 0. :©n-W Kg 3 0 <£>M±KBEK:£ ftfc i - I n G a A sOMttl3 
2 , jtiRJR® 3 2 ©&®±fcE&3*lfc»2 jfetf-f Kit LtWp - I nGaAsPOp 
-ifrffj Kg 3 4 , :<0p -ltiT4 Kg 3 4 <7>S®±KE1££ frfcffl 2 ^5? Kg tit 
CD p - I n P<D p -if 9 y Kg 3 6 , iSXTfp - ? y y Kg 3 6 <D%M±.\Z&WLZtltz p 
-I nGaAs^)p-3>^ M4 0 $ ftTtftig&j&g LTOfSK 1 6 

at, p-n>^^M40^< :©i«Bl 6 a <7>MflHJKEf££ *U*ife»* V 1 6© 
lI!-Mt^fiSlf$it LTOF e K-7I n PO/n y 7g 3 8 i £^1"& 0 
[0 0 2 6] 

2»^jm 1 6 a <7)MH!ltcEi^$tL7t7n 7713 8 Srjfci&JKS 3 2 «fc 0 &JS#r^Offiv»*t 
fi--C^J*i"4i4:^J:"9, 1 6 a fc OJB$f>£3S** § < -f 4 - ^"C § , 3fc<Z>PBC 



$ibKp-n>77 M4 0 ^Sffifipli 1 8 t Iff XI y ^13 8 OMffilJM^W 
otn-3>^ M2 6<DmmtW:1r& nli2 0 t) ? ^ ti-TtiElS: £ ntv^ 0 pli 
1 8 t nII2 O^goT^iv^fiB^f 1 6<73^M(±^|fM2 2#Ef9:S;fL, pit 
1 8 t nli2 0 tf±^|f)il2 2 ^^LTl^5i:M$fttv^ 0 
[0 0 2 7 ] 

0 3fc:*3V*T\ 1 6 a OHfr^O^ftffilJtiff W13 8a^^"r^» F e K-7I n 

P^o^| 3 8 7&*E8S:$tLTV^o 6 a^)^:4F e K-7*I n PO 

^0 7^13 8 ^EIS$tlTV^ 0 !P*,i»l 6 af±F e K-7I n P»7*n 7 ^l3 
8 IzMtb&t tixte iQ , :c/n 77138 £*5v»T#?H£*i*- y 7fc UfM?Wo 
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, 16^mT*io Sfc, M2 80fSl±l. 5^ra, K13 6 

^IfliO. 8^m, n-ifrffJ KS 3 0*3 J: -jfctf-f K* 3 4 (OmWli^ti^fhO 
. 4 y« m <h Uv^o 
[0 0 2 8] 

jfeiRiRJi 3 2 Oil J? (i^f * V T05feffl*M«:«I <t4:tCJ:») JE^J&ffcrtWfii-efca 
tf^ mJ¥*W<1r& tit^WW&'J?* <%&<DX^ ±WWm 3 2<omW-dal±, 0. 3/. 
msSda^O. 5 fi m-fymWttMnX C^l«T1Jda= 0. 5^m<hLT 

n - * 7 y Vm 2 81^^-77 7 K* 3 6 <Wfl-t?* £ I n P Ofilftafefi A a(i 0 . 
9 2 t L/Co 

i n -*^r>f KH 3 0 RV p — ^c^-T KS 3 4 <D*mx&% I n G a A s 
ftAgii, n - 7 7 ; Kl 2 8 p - 7 7 7 Kl 3 6 ^ 0 . 92 J: 

I9A#^ 1. 3 ^ m^OjfeHit LTjg^tC** J: 7 BP*, A a< A g< A It % & X 7 
£ hiZMt L < f± Aa< A g< 0. 9 6 5 A 1 1 «t 7 MtS^g^l. 2 M m 
I n G a A s P £ffiv>7t 0 
[0 0 2 9 ] 

&«K:fc»tS nS^ili I V Sex*** x UTS i, S£i*£, ifcpS^iftftHI I$= 
7C^, WiLlfBe, Znift^JoLTV^o IW#I^IM13 2 f±# \Z7f Wfa 

t£oT, zg&j$ 1 6 a K*JV»X\ p -JtJfJ K/f 3 4 fc n -jt^ Kf 3 0 t Hiil<9 
J=«tE*fL^*f8tJR*3 2 <h (± p X i /nl^WLtv^o 
[0 0 3 0] 

^i::«^l^i^P I N - P D 1 OOlittMl&^lit-So 
i-f ; *#felfttF e K-y<7) I n PSf 2 4±K, n - n > * ^ Mf2 6UtOn- 
InGaAsI, n-777 Ki28Ut^)n-I nPi, n -Uttf* K* 3 0 t LT 
CD n - I nGaAs PS, jfc®JR* 3 2 t LtO i - I n G a A s . p -%if4 YM 3 4 
LTO p -inGaAsP, p-77 7 K13 6t LX<D p - I n Pig, &t/p - a > 
nH40t LTOp - I n G a A sl^, £tf§J*Kifcfll x. «N MOCVD'SCi i? MS 

[0 0 3 1 ] 

^HitLf>«t«<^jft±B-C*S p-a>^^ [.^4 0tLTcOp-I nGaA sfgl 
US i 02R*:5gj£U § 1 6 a co_h^ffitC^1-^«^LllHHP^ 

nzm-tzmmm^t-^zfmL, zvmmm^? t lx, itii6a 

2 8 n - I n P 1 rt ? 5t£KSM-f & £ i ^-CJi y > SfflJ^, SP*>>» 

ftttl 6 a WfflB&tmffiOffi^fflSfrfc I nPl«2 4 i«ilt5 £ T*x. y > ? % 

5K BP*>*»Ml 6 aOM^t^MtSo 
[0 0 3 2] 

^H-7JC7 l>X-7f f) \?yy(X.y > (D^A^fcZ flfz V * -vi^itSL 

, 2*&% 16a^FeK-7*In P t^#&t>ffi&*j£g£fi 1 v^ 7n y7l38 

^TffiifiJgSfc^JKU ^X7 hX7f >7ia^II§^tl 6^ML, ntg2 
0, !6iI2 2tOM, *^:plil 8^Mtl>o 

^Ot, »«*JP$ it 5 I n Pit 2 4 0*I^X7f 77'Lt>f>fV >7'fflO«I 

[0 0 3 3 ] 

*K±ifcLfcl. Z fx m^Jklf \ . 5 5^m^tffl(7)PIN-PDl OCiS^Tfi, n 
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-±#4 K/13 OteXVp-JtJfJ K«3 4V>mm £0. 4 ^mtt^LTv^^ 

if n-W FH3 0 Jsit^p -itif4 KJf 3 4 <7>/f Jp^lk^T. tVnM X O^ff-H 
£l£;eU n -itifj KS 3 0 *3 J: W p -JtiT4 KS 3 4 (7)^ff £ 0 . l^m-0. 8^ 
mi-e^b$-ii-^:^f^^ov^-C, BPM (beam propagation method) ffiSrffi^T. 
J&*1. 3 ,« m.fe J: 1 . 5 5 m<D3tl,Zffl LTv5 a. — -> 3 >&ff v»„ #-ff T^fcHov* 

[0 0 3 4 ] 

-f&ifrtf't KM*C*ff *lBKO^tt*^L, ffi^bCiSfi^ 1 . 5 5//m^Cg| 

Off^dK d 2t±. ft|fta-C*±dia*0. 4 ^ mjS«, ft«Rb-Ct± d 2** 0 . 6 ^ miS^T-* 

MoT. 0Hx.tif 1. 3 /* mwis «t 1 . 5 5 ^ m^tf>it-5|-;ft;K*j- LT*i:i$r &SJ*£ 
Tf^titm K«tf>SJ?dgfi, 0. 4^m^dg^0. 6 ,u mOfEBK, igjRjFIWKfc •) 

t*^o 114 Kjs^TtiO. 4 yei mi *)%=Fm&&W^t r%f:ff4LTv»«5 <£ ? tw^-S 

[0 0 3 5] 

Al> f£2 OM^Tfc&S^O^k&gSr A 2 (A2>A1) „ 

if* vmcom&*d 1, mi, 120^ vm^m^^ti/zmr^ A2osjsffi^o 

Hi, ^2 C07^#^ K^<7))?^dg75 s dl^ dg^ d20|EHl*I^*fL«\ ^ 1 <Dm^it 

iz % if) 9 z> Jtif4 vm <vmm&ftfc-f zzt § h 0 

[0 0 3 6 ] 

X\MM±tt0. 3//m^dg^0. 7 5 ^ m^tl, — feWt:f v^i^iff 0. 7 5 dl 
^ dg=£ 1.25 d2<^|6BrtKi3V*T^®-hliaSfc <jfc#>f KJf J?£l£^-r * i t &X~ & 

o 

[0 0 3 7 ] 

HI5K£sv*T, slttl. 3 j« m#0###K*t-f £igjgf|-$M£, s 2*4 1 . 55/<mi 

m2(±i. 5 5 ^ m^vm-^ittztt-f&mjgMwmx&Zo 

[0 0 3 8] 

@6c^^T, Main. 3 tx mmvm-^ytbztt-rzfcg.^ mmn 1 . 55^mio 

fll-^jt^Jtf *JS:.«r-C**o HI 6 i^h^-i^h X o l/ZjtVfci&M 3 2©S*da!i t SI<M$ 

y.±^ifeBJdJ3V>Tti, I n G a A s P^Otft^ffl^fcl^WIP I N - P D 
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iZ-o^xmWLfztf, I n G a A s P^©#ft<OfCA 1 I n G a A s P&tt&*=G a I 
n N A sMU^V^Tt^o 
[0 0 3 9] 

£*Lfc«>*mii, «#tf>7c£K «£ aim, ^it^^F^t^^tft 

^ r P£l£ft1~& £ ta>*x-& z> 0 

I n G a A s P^O#f4ti*< ■ ffl§£&% ZtlT^ &Wn&X-& V , it^Sfi 

£ tzA 1 I n G a A s P^*ffl-t?v»x.«r, * 7 ? Ki, fttf'f Kg, 
til nA 1 As, I nGaA I As, I nGaAsb^t|ffl^fflv>TMtS:ti: 

[0 0 4 0] 

G a I n NA s *##K*3V»Tfc»jfcJfc££;l* £ J: <9 fl^OJS #r*NI£# 
* £ ^"C § , H&<?>&£ £ # -6 £ <h ^ ? -e § -6 0 

G a I n NA s ^$tf4 ^fflv^/cPDIi I n G a A s P^Mtf^A 1 I n G a A s P 3M**4- 

i*j xm^-t & \tm zm-rz gitm?-, m am^n i^ei w^apd7A7>->x 

7* h^'ft - K, avalanche photodiode) <D <fc o tt*kit LMfe LfclC^US-^Srit t>H£-£ 
zmffeZ^-f&mj-^, %3t^mmi l Zitm-%Zi%mZ*t2>M1&Z%ir2> S OA (semicond 
uctor optical amplifiers) £SEfi LfcSjfclH 1 * ^KaMi LtWO|f^#5 £ i: # 
•C § -5. o 

[0 0 4 1 ] 

#KAPD£:tiV»TliA 1 I n G a A s PMM^"bfi, f§-5§- £ ±i #g L £ t~ I 
n G a A s P^#*4KJt^T$t^V>& < ^Siv^M^^o itlCi •) «t I) 
JK<7)i^V^APD<0^^nr^<h 

t&z\ t f±Sd iffe4v»o 

[0 0 4 2] 

W±oJ:9(:, :«ii«ili:i5#Sft*ffl«IjiAlttIP I N-PDt;i5v> 

T(±, 1. 3 mflJM-^jtO + '^afeS* A It L, 1. 5 5^mffiiWt I ^$6*A2 

tL^^c, n-, p vm^m&(omiki<ztti-%-<8im Ai<D±<Dmmm&<7)^ 

mtfJEfrbMiZ%.t>Z>mmznfcLtzn-, p-W KlOH*S:dl, n-, p-jfc 

ttlSLfcii-, p-t£#M K«<OJ¥*Srd2fc Lfcfc i jg&SP IN-PDOn-, 
P -UtifJ Vm<7)Mfr dg7) ? , 0. 75d Udg^l. 2 5 d2£§tJg.1-£ tot?, £ ft 
i:i<31. 3 ft mmm-^it^ J: (71 . 5 5 ^ m^^^^-tf^^S^s^^^tLT, 

sift^i^^ftfiMfM^itssi^t^^ffifcfSt^ £ tares &o 

[0 0 4 3] 

ZblZ^ ±f%.iVim<DmfrZ datLtztZ, 0. 3^m^da^0. 5 // m%MfiL~f & <£ 
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